Invoce

Rbert Law

De Maximis Inc.

186 Center Street, Suite 20
Clintn, NJ 0880

Priect 6664-04

Moffatt&Nchol
P.0.Box22648

LongBeach,CA90801-5648
Phone:(562)590-6500

March 17, 2016
Invice N: 716883

Lwer Passaic River/Newark Bay Mdeling

ProfessonalServcesfromJanuary31,2016toFebruary 27,2016

Task 01
Crdinatin and Meetings
ProfessonaiPersonnel

Senir Engineer/Scientist
Canizares, Rafael
Engineer/Scientist 11
Mathew, Rni

Staff Engineer/Scientist
Manian, Dinesh

Ttals

TotalLabor

System Understanding
ProfessonalPersonnel

Engineer/Scientist 11
Mathew, Rni

Staff Engineer/Scientist
Manian, Dinesh

Ttals

TotalLabor

LPR/NB Sediment Transprt Mdel
ProfessonalPersonnel

Engineer/Scientist 11
Mathew, Rni

Staff Engineer/Scientist
Manian, Dinesh

Ttals

TotalLabor

Crdinatin and Meetings

Hours Rate Amount
26.00 20.00 5,434.00
35.50 172.00 6,106.00
7.00 11.00 833.00
68.50 12,373.00
12,373.00
TotalthsTask $12,373.00
System Understanding
Hours Rate Amount
3.00 172.00 6,708.00
16.00 11.00 1,04.00
55.00 8,612.00
8,612.00
TotalthsTask $8,612.00
LPR/NB Sediment Transprt Mdel
Hours Rate Amount
66.50 172.00 11,438.00
137.00 11.00 16,303.00
203.50 27,741.00
27,741.00

FOIA_001406_0000988



ACH Payment Remittance Information
Bank Account Name: Moffatt & Nichol
Bank Number: 4159349729

Routing: 121000248

TotalthsTask

TotaithsPhase

TOTALTHISINVOICE

$27,741.00
$48,726.00

$48,726.00
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Priect 4-04 Lwer Passaic River/Newark Bay Mdeling

Invice

71883

Billing Backup

Thursday, March 17, 201

11:13:52 AM
Mffatt & Nichi
Invice 71883 Dated 3/17/201
Priect 4-04 Lwer Passaic River/Newark Bay Mdeling
LPR/NBModelig Program NBModeloftheLPR/NB
Task 01 Crdinatin and Meetings
Crdinatin and Meetings
ProfessioalPersoel
Hours Rate Amout
Senir Engineer/Scientist
1548 Canizares, Rafael 2/1/201 4.00 209.00 83.00
1548 Canizares, Rafael 2/2/201 2.00 209.00 418.00
1548 Canizares, Rafael 2/4/201 2.00 209.00 418.00
1548 Canizares, Rafael 2/5/201 2.00 209.00 418.00
1548 Canizares, Rafael 2/11/201 4.00 209.00 83.00
1548 Canizares, Rafael 2/12/201 2.00 209.00 418.00
1548 Canizares, Rafael 2/19/201 3.00 209.00 27.00
1548 Canizares, Rafael 2/22/201 2.00 209.00 418.00
1548 Canizares, Rafael 2/23/201 2.00 209.00 418.00
1548 Canizares, Rafael 2/24/201 2.00 209.00 418.00
1548 Canizares, Rafael 2/2/201 1.00 209.00 209.00
Engineer/Scientist ii
2219 Mathew, Rni 2/4/201 1.00 172.00 172.00
2219 Mathew, Rni 2/15/201 8.00 172.00 1,37.00
2219 Mathew, Rni 2/1/201 8.00 172.00 1,37.00
2219 Mathew, Rni 2/17/201 2.50 172.00 430.00
2219 Mathew, Rni 2/18/201 8.00 172.00 1,37.00
2219 Mathew, Rni 2/19/201 8.00 172.00 1,37.00
Staff Engineer/Scientist
2301 Manian, Dinesh 2/1/201 5.00 119.00 595.00
2301 Manian, Dinesh 2/17/201 2.00 119.00 238.00
Ttals 8.50 12,373.00
TotallLabor 12,373.00
TotalthisTask $12,373.00
Task 03 System Understanding
System Understanding
ProfessioalPersoel
Hours Rate Amout
Engineer/Scientist ii
2219 Mathew, Rni 2/22/201 8.00 172.00 1,37.00
2219 Mathew, Rni 2/23/201 8.00 172.00 1,37.00
2219 Mathew, Rni 2/24/201 8.00 172.00 1,37.00
2219 Mathew, Rni 2/25/201 7.00 172.00 1,204.00
2219 Mathew, Rni 2/2/201 8.00 172.00 1,37.00
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Staff Engineer/Scientist

2/9/201 8.00
2/18/201 3.00
2/2/201 5.00

55.00

8,612.00
$8,612.00

2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
Ttals

TotalLabor

Task 05

LPR/NB Sediment Transprt Mdel

ProfessioalPersoel

Engineer/Scientist ii

2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
2219 Mathew, Rni
Staff Engineer/Scientist

2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
2301 Manian, Dinesh
Ttals

TotalLabor

LPR/NB Sediment Transprt Mdel

Hours

2/1/201 .00
2/2/201 2.00
2/3/201 4.00
2/4/201 5.00
2/5/201 8.00
2/8/201 8.00
2/9/201 8.00
2/10/201 8.00
2/11/201 4.00
2/12/201 8.00
2/17/201 5.50
2/1/201 8.00
2/2/201 8.00
2/3/201 8.00
2/4/201 8.00
2/5/201 8.00
2/8/201 8.00
2/10/201 8.00
2/11/201 8.00
2/12/201 8.00
2/15/201 8.00
2/1/201 3.00
2/17/201 .00
2/18/201 5.00
2/19/201 8.00
2/22/201 8.00
2/23/201 8.00
2/24/201 8.00
2/25/201 8.00
2/2/201 3.00
203.50

119.00 952.00
119.00 357.00
119.00 595.00
8,12.00
TotalthisTask
Rate Amout
172.00 1,032.00
172.00 344.00
172.00 88.00
172.00 80.00
172.00 1,37.00
172.00 1,37.00
172.00 1,37.00
172.00 1,37.00
172.00 88.00
172.00 1,37.00
172.00 94.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 357.00
119.00 714.00
119.00 595.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 952.00
119.00 357.00
27,741.00

TotalthisTask
TotalthisPhase
TotalthisProject

TotalthisReport

27,741.00
$27,741.00

$48,726.00
$48,726.00

$48,726.00
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- 529 5" Aveue
hd o
. .

New York, NY 100147
MOFFATT & NICHOL (212) 768-75
Fax (212) 768-7936

Detailed Desriptin f wrk dne by M&N persnnel ass iated t the LPR/NB
Mdeling Prgram HD/ST Newark Bay Mdel - Spe f Wrk r the perid
01/31/2016 t 02/27/2016 M&N Prjet N. 6664

Hydrodynamcs rncpal Investgator - Rafael Caiiz ares.

Task 1 - roject ¢ Internal crdinatin ith Deltares and M&N, tasks t be

Management cmpleted

Revie and prepare final December invice.

Prepare additinal invices

Internal prject accunting.

Internal crdinatin, Revie and discuss final plan s fr

mdel calibratin runs and the final mdel calibrat  in results.

Revie final results fr simulatins regarding Hack  ensack

and Arthur Kill adjustments.

e Create ne grid fr Hackensack/NB t develp sensit vity
tests fr Hackensack/NB exchange.

o Discussins ith Han Wintererp and cnference call

* o o o

Roon Mathew.

Task 1 - roject o Respnd t AQEA questins n NBSA mdel
Management ¢ Develp presentatin t discuss mdel status ith Ha n
Wintererp

Discuss mdel status ith Han Wintererp

¢ Develp NB mdel status presentatin material, revie
sensitivity results

¢ Revie sensitivity results ith 2012 bathy, develp HD/ST
run, revie mass balance fr navigatin scur runs

¢ Revie sensitivity run results, revie run / Hack ensack
River stair-stepping, cde mdificatins fr naviga tin scur
slids lad in ater clumn prfile

Task 3 — System ¢ Revie navigatin scur data and imprtance fr NB,
Understandng develp navigatin scur implementatin
o Revie Hackensack River sediment exchange in mdel  and
data
¢ Revie runs ith navigatin scur, debug mass balanc e
issues,

¢ Revie OBS-SSC and ABS-SSC data and bias. revised
mdel-data cmparisns
o Revie sensitivity runs, launch medium term runs i th

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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Work Detail

voice period 01/31/2016 to 02/27/2016 - HD/ST New ark Bay Model
March 30, 2016

Page 2 of 3

. 4
A \ \\x§

bathy updates
Task 5 — LR/NB Sedment e Revie runs prgress, precess/revie Hackensack River -
Transport Modelng nly mdel
e Prcess/revie Hackensack River -nly mdel runs
e Revie truncated mdel runs prgress, revie Hackens ack

River -nly mdel, launch additinal Hackensack Riv  er -
nly mdel sensitivity runs

¢ Revie Hackensack River -nly mdel sensitivity run
results, revie truncated mdel runs prgress, laun ~ ch 0910
truncated mdel rev Hackensack River settings

¢ Revie truncated mdel sensitivity runs fr Hackens  ack
River, develp additinal sensitivity runs

¢ Revie Chant 0102 and 0809 slids lad estimates, r  evie
truncated mdel results, develp/launch sensitivity runs fr
HR slids flux match, launch sensitivity runs fr H ackensack
River slids trapping

¢ Revie Chant 0102 and 0809 slids lad estimates,
develp/launch sensitivity runs fr Hackensack Rive rslids
flux match, launch sensitivity runs fr clay2/silt2 settling

velcity

o Develp sensitivity run refined grid t avid sta ir-stepping
f Hackensack River channel, revie Chant 0102 sli ds lad
estimates

e Prcess/revie Hackensack River sensitivity run res  ults,
revie Hackensack River channel stair stepping sens itivity
run bathy and results

¢ Cde mdificatins fr navigatin scur enhanced ersin
rate
Dnesh Manan
Task 1 - roject e Preparing slides n Neark Bay mdel updates fr Han
Management o Presenting Neark Bay mdel updates t Han Winterer P
Task 3 — System ¢ Cmputing sediment lad at Kill van Kull based n Ch  ant
Understandng 2000-02 data; Variatin ith tidal-range/discharge;

Cmparisn ith recent Chant's data

¢ Analyzing Chant 2001-02 data t prduce estimates f  annual
lad thrugh Kill van Kull

¢ Analyzing Chant 2008-09 data t estimate annualized
sediment lad thrugh Kill van Kull;

Task 5 - LR/NB o ST calibratin fr Hackensack exchange; Tracking se diment
Sedment Transport change patterns in the mdel; Setting up net sedimen t change
Modelng cmparisns by tidal range and reach t assess infil  ling during

neap and ut during spring
o ST calibratin fr Hackensack exchange; Assessingm  del

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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Work Detail ;7%
voice period 01/31/2016 to 02/27/2016 - HD/ST New ark Bay Model %‘///
March 30, 2016 //

Page 3 of 3

shear stresses during spring and neap; Sensitivities t bed
strength in the Upper Hackensack and the Meadland s

o ST calibratin fr Hackensack exchange; Sensitiviti es t bed
strength and ersin rate in the Meadlands;

o ST calibratin fr Hackensack exchange; Sensitiviti est
settling velcity and Fluff layer prperties in the channel;

o Finalizing ST calibratin in the Hackensack; Verify ing mdel
sediment mass-balance

o ST sensitivity runs t imprve TSS cmparisn in th e
Hackensack

e Prcessing ST sensitivity runs t settling velcity  and ersin
prperties in the Hackensack

e  Setting up test mdel grid ithut stair-stepping f channel
int the Hackensack; Sensitivity t ne grid

e Prcessing mdel sensitivity t grid stair-stepping  in ler
Hackensack channel; Refining mdel bathymetry; Setti ng up
ST sensitivity ith ne grid

o ST calibratin: Test case ith ne Hackensack grid; ne HR
apprach channel

o Sensitivity t ne grid gemetry: Setting up mdel run based
n 2012 bathymetry and latest calibratin inputs; ¢ =~ mparisn
ith similar run ith mdified grid

¢ Implementing navigatin scur impacts in Neark Bay

e Setting up mdel runs ith bathymetry in Neark Bay b ased
n Chant's 2008 data

¢ Debugging ST mdel implementatin f navigatins sc ur
impact

e Prcessing ST sensitivities t mdel grid and bathym  etries

e Setting up sensitivity runs fr mdel calibratin t the net

sediment exchange beteen NB and Hackensack, asell  as
SSC ithin the Hackensack

e Perfrmance f ST sensitivity runs ith ne navigat in scur
implementatin

o Calibrating navigatin scur inputs t get crrect TSS in the
Passaic and Hackensack; Setting up and prcessing m  del
sensitivities

e Prcessing OBS SSC data in Neark Bay fr cmparisn ith

mdel results

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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